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This study shares key findings from evaluation research for Inclusive SciComm: A
Symposium on Advancing Inclusive Public Engagement with Science. The symposium,
organized by the University of Rhode Island’s Metcalf Institute for Marine & Environmental
Reporting with support from partner organizations, took place on September 28 and
29, 2018 at the University of Rhode Island. Pre- and post-symposium surveys showed
that after attending the symposium, participants reported higher levels of knowledge
about and confidence in implementing inclusive approaches to science communication.
Participants also exhibited three types of response orientations: emotion, knowledge,
and action.
Keywords: science communication, inclusion, inclusive science communication, public engagement with science,
science education

INTRODUCTION
Social inclusion is an emerging area of importance in the field of science communication (see
Canfield et al., this issue). The discipline of science communication itself is still growing and the
term science communication has been defined in a variety of ways, with little clarity as to how
it is differentiated from other associated terms such as public engagement with science, public
understanding of science, and even outreach or broader impacts (Burns et al., 2003; Trench
and Bucchi, 2010). We define science communication here as “the exchange of information and
viewpoints about science to achieve a goal or objective such as fostering greater understanding of
science and scientific methods or gaining greater insight into diverse public views and concerns
about the science related to a contentious issue” (National Academies of Sciences Engineering and
Medicine, 2010, p. 1, 2). We use this definition specifically because it emphasizes a bi-directional
relationship that notes understanding and growth on both the part of scientists and the public.
This definition of science communication aligns with how others define public engagement. The
American Association for the Advancement of Science defines public engagement as “intentional,
meaningful interactions that provide opportunities for mutual learning between scientists and
members of the public” (American Association for the Advancement of Science, 2019, par 1).
While we recognize that these two terms are often separated in the literature, they are also
often times conflated, and we see both definitions aligning around goals of mutual learning and
information sharing.
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• Identify needs and opportunities for more inclusive,
intersectional, and asset-based approaches to science
communication and public engagement.
• Highlight the work of science communication and public
engagement practitioners and researchers (from academia,
non-profits, public, and private sectors) whose work
demonstrates effective inclusive and intersectional approaches
for the fields.
• Discuss the structural problems that hinder inclusive
approaches and how these problems can be addressed.
• Inspire new collaborations among attendees and provide
practical information that attendees can implement in their
work to prioritize inclusion.

Inclusion is also different from participation; participation
is primarily defined as trying to increase public input, whereas
inclusion is concerned with “continuously creating a community
involved in co-producing process, policies, and programs”
for social issues (Quick and Feldman, 2011, p. 272). The
need to prioritize participation and communication is largely
recognized by funders, who often require evidence of impact
and engagement as a condition for program funding (Burchell
et al., 2009; Palmer and Schibeci, 2012; Fogg-Rogers et al.,
2015), yet this symposium focused on socially inclusive science
communication that goes beyond participation. Inclusive science
communication is inherently a concept of co-production
(Massarani and Merzagora, 2014), moving beyond the goal of
simply democratizing knowledge. As Massarani and Merzagora
(2014) note, “science communication can become a tool to
foster social inclusion also beyond issues concerning science,
and social inclusion can become a means to innovate science
communication in general” (p. 2). While this need to move
from dissemination toward co-production has been recognized
within the field (Suldovsky, 2016), funding and measuring the
impacts of engagement have remained elusive (Fogg-Rogers
et al., 2015). There are considerable challenges to measuring
impacts and change over time from a mutual learning and coproduction orientation (Irwin, 2008). Furthermore, programs
and practitioners often lack the basic resources of time or
funding to perform evaluative research (Weitkamp, 2015). This
paper shares evaluative research on a symposium designed
for both researchers and practitioners who are interested in
socially inclusive science communication as an orientation of
co-production and mutual learning.
This study shares key findings from evaluation research
for #InclusiveSciComm: A Symposium on Advancing Inclusive
Public Engagement with Science. The symposium, organized
by the University of Rhode Island’s Metcalf Institute with
support from partner organizations, took place on September
28 and 29, 2018 at the University of Rhode Island in Kingston,
Rhode Island, USA. This research assessed how attendees at
the symposium viewed the planned activities, what they saw
as key barriers and opportunities for prioritizing inclusion in
science communication/public engagement activities, and if the
symposium experiences had any impact on how they view science
communication and/or public engagement. The symposium
addressed four themes, as designed by the conference planning
committee, aimed at advancing the national (USA) conversation
on inclusive public engagement: frameworks, challenges, media,
and strategies. From higher education curricula to informal
science learning to journalism, this unique symposium featured
a range of researchers, practitioners, and educators who are
exploring how science topics become part of public discourse,
how social media and other disruptive technologies are shaping
these conversations, and how inclusive approaches toward
public engagement produce more compelling narratives and
effective outcomes. The complete agenda of speakers, events, and
sessions can be found online at https://inclusivescicomm.org/
2018-symposium/agenda/.
As this was the first symposium of its kind, it was designed
by a panel of practitioners and researchers with four exploratory
objectives in mind:
Frontiers in Communication | www.frontiersin.org

The study was designed to evaluate the symposium, its impact
on participant knowledge and efficacy, and ask exploratory
questions about participant experiences with inclusive science
communication. The study specifically aimed to address the
following questions:
1) Did attending the symposium increase attendees’ knowledge
of and confidence in enacting inclusive approaches?
2) What do participants view as the biggest barriers
and opportunities for inclusive engagement and
science communication?
3) How did participants respond to the symposium experience?

METHODS
This study took place in Fall 2018. Data were collected in
two online surveys, one pre-test and one post-test, both
administered through Qualtrics. The two surveys asked both
closed ended and opened ended questions about attendee
perception and experience of the science symposium
(complete surveys available as Supplementary Material).
Surveys were chosen as the method for data collection
because of funding and time constraints. For the upcoming
2019 symposium, researchers have added focus groups
to account for the need to include more in-depth
qualitative analysis.
One-hundred-fifty registered symposium attendees were
invited to participate in this research. The symposium organizers
provided an email list of all registered participants, which
included the speakers and planning committee. Attendees
received notification about the study from the lead organizer
of the symposium, and then three initial recruitment emails
were sent, each 2 days a part, during the week prior to the
symposium. The post-test survey followed the same protocol,
with three recruitment emails being sent in the 2 weeks following
the symposium.
This pre-symposium survey was designed to take respondents
∼5–10 min to complete and assessed participant expectations for
the symposium.
The post-symposium survey was designed to take respondents
∼10–15 min to complete and assessed participant experiences
and reflections after symposium attendance.
The pre-test survey return rate was 53% (N = 80). The
post-test survey return rate was 36% (N = 54). A total
2
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TABLE 1 | Knowledge measures.
Pre-test
Post-test Pre-test
“Extremely” “Extremely” “Very”

Post-test
Pre-test
Post-test” Pre-test
“Very” “Moderately” Moderately “Slightly”

Post-test
“Slightly”

Pre-test
Post-test Pre-test
“Not at all” “Not at all”
total

Post-test
total

Identifying challenges

8.50%

8.50%

27.70%

46.80%

53%

40.40%

8.50%

4.00%

2%

0%

100%

100%

Identifying opportunities

2.20%

10.60%

4.30%

38.30%

47.80%

38.30%

37%

12.80%

8.70%

0.00%

100.00%

100.00%

Implementing strategies

0.00%

8.50%

10.90%

42.60%

30.40%

27.70%

34.80%

19.10%

23.90%

2.10%

100.00%

100.00%

0%

2.1%

6.40%

38.30%

25.50%

40.40%

31.90%

12.80%

36.20%

6.40%

100.00%

100.00%

2.2%

31.90%

23.90%

42.60%

43.50%

17.00%

15.20%

6.40%

15.20%

2%

100.00%

100.00%

Overcoming barriers
Identifying new ways to
becoming engaged

RESULTS

of 45 participants completed both the pre-symposium and
post-symposium surveys.
Several survey questions for were repeated in both the
pre-test and post-test. Some additions were added to the
post-symposium survey to gauge attendee perception of
specific symposium sessions and events. For the majority
of this study, researchers used all post-symposium survey
responses. For the measurements of change between preand post-symposium responses, researchers only used
matched response data from participants who completed
both the pre- and post-tests (N = 45). Each results subsection, below, indicates which specific data were used for
specific analyses.

Changes in Participant Knowledge and
Efficacy
RQ1 asked: Did attending the symposium increase attendees’
knowledge of and confidence in enacting inclusive approaches?
The results reported in this section are based on participant
data of the 45 survey respondents who completed both the
pre- and post-test surveys. Surveys were matched based on a
unique ID code assigned through Qualtrics. Results show both a
significant positive effect in self-reported participant knowledge
and efficacy after the symposium.
Pre- and post-event surveys asked attendees a variety of
questions regarding their knowledge and confidence about
inclusive science communication on a five-point Likert
scale. Knowledge-based questions asked how knowledgeable
individuals were at: identifying challenges related to inclusive
science communication and public engagement with science
(PES); identifying opportunities related to achieving inclusive
science communication and PES; implementing strategies
for creating more inclusive science communication and PES
practices; implementing strategies for creating more inclusive
science communication and PES research; implementing
strategies for overcoming structural barriers that hinder
inclusive approaches; and identifying new ways to become
engaged in science communication and PES (see Table 1 for
knowledge-based frequencies). All knowledge-based questions
were compiled into a composite and a mean score was then
calculated. Next, to ensure reliability of the composite, a scale
reliability test was run for pre-test and post-test knowledge-based
questions. The Cronbach’s alpha for the 6 knowledge-based items
was 0.61 for the pre-test questions and 0.91 for the post-test
questions. A Cronbach alpha of 0.61 is considered low but
acceptable for exploratory communication research (Boyle
and Schmierbach, 2015) and researchers expect that the
pre-test alpha was low because of variation between some
participants’ experience with certain scale items measured
upon entering the conference (i.e., some people came in
with more knowledge of certain inclusion-related topics
than others).
A repeated-measures analysis of variance (RM-ANOVA)
was performed examining change over time in knowledgebased survey questions. There were two time points (Pre-test
1, Post-test 2). The analysis was performed using SPSS 24.0
for Mac.

Descriptive Statistics of Survey
Respondents
Demographics were collected only for the initial (pretest) survey. Of the 80 participants who responded,
78% reported a female gender, 20% reported male, 1%
identified non-binary/third gender, and 1% preferred not
to identify.
Of the 80 respondents, most (97%) held higher education
degrees. When asked to report their most advanced degree, 46%
had doctoral degrees, 11% had partial credit toward a doctorate,
20% had master’s degrees, 4% had partial credit toward a master’s,
and 16% had bachelor’s degrees.
Participants represented diverse fields of work. The largest
group of participants were in natural science research (24%),
followed by the non-profit sector (14%), post-secondary
education (13%), informal science education (9%), and social
science research (9%). Other represented fields included art,
K-12 education, education administration, funding, journalism,
government regulatory agencies, government non-regulatory
agencies, science communication training, science policy, and
graduate studies.
A limitation of this study is that demographics and
race/ethnicity were not included due to miscommunication
among the conference planning and research team about whether
this information was being collected during registration or
through the survey instrument. The research team regrets
this error and it has been corrected for the 2019 evaluation
research, yet still believes the findings reported are useful for
knowledge-building purposes in the growing area of inclusive
science communication.
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The main effect of time on knowledge-based questions was
significant, F (1, 46) = 104.132, p ≤ 0.001, partial η2 = 0.69.
Therefore, the nature of change included a positive linear
effect; Symposium participants reported feeling significantly
more knowledgeable about inclusive science communication
strategies after the symposium (see Table 2 for knowledge-based
mean data).
The efficacy-based questions asked individuals how confident
they were regarding the same six actions asked for the
knowledge-based questions. All confidence-based questions were
compiled into a composite and a mean score was then calculated.
Next, to ensure reliability of the composite, a scale reliability test
was run for pre-test and post-test confidence-based questions.
The Cronbach’s alpha for the 6 confident-based items was 0.88
for the pre-test questions and 0.93 for the post-test questions (see
Table 3 for confidence-based frequencies).
A repeated-measures analysis of variance (RM-ANOVA) was
performed examining change over time in confidence-based
survey questions. There were two time points (Pre-test 1, Posttest 2). The analysis was performed using SPSS 24.0 for Mac.
The main effect of time on confidence-based questions was
significant, F (1, 44) = 70.129, p ≤ 0.001, partial η2 = 0.61. The
nature of change included a positive linear effect: Symposium
participants reported feeling significantly more confident about
inclusive science communication strategies after attending the
symposium (see Table 4 for confidence-based mean data).

RQ2 asked: What do participants view as the biggest
barriers and opportunities for inclusive engagement and
science communication?

In the post-survey, participants were asked what they saw as
key barriers for science communication and public engagement
to become more inclusive. These questions were intentionally
broad, allowing participants to share their own lived experiences.
Participant responses were thematically coded using the method
of constant comparison (Corbin and Strauss, 2008), which
involves researchers looking for (1) prevalent themes from
among all, or at least several, of the participant responses, and
(2) discrepancies and differences among participant responses.
Overall, responses were divided into two categories: barriers
caused by presence and barriers caused by absence.
Barriers caused by presence indicate that some occurrence
is keeping science communication and public engagement from
being more inclusive. The most common respondent examples in
this category were existing organizational structures in research
and the academy, followed by inherent, unconscious, and
implicit biases. Other responses included: white communicators
not sharing leadership spaces with non-white communicators;
laziness, stubbornness, or resistance toward inclusion efforts
which result in fatigue for those doing inclusive science
communication and public engagement; siloing of research and
information; and geographic, linguistic, financial, cultural, and
socioeconomic status factors.
Barriers caused by absence indicate that something is
missing, which keeps science communication and public
engagement from being more inclusive. The most common
respondent examples in this category include lack of funding
followed by lack of understanding, knowledge, training, or
resources for doing inclusive science communication work.
Other responses include: not assessing if inclusion efforts
are actually inclusive; inadequate diversity among leadership
in science communication efforts; limited opportunities or
platforms; minimal networking, collaboration, or sharing of

TABLE 2 | Means for pre/post-test knowledge & gender.

TABLE 4 | Means for pre/post-test confidence & gender.

Identified Barriers for Advancing Inclusive
Science Communication

Composite
Pre-test knowledge

Post-test knowledge

Options

Mean

Standard deviation

N

Composite
Pre-test confidence

Male

2.42

0.498

9

Female

2.53

0.556

36

Options

Mean

Standard deviation

N

Male

2.43

0.499

9

Female

2.48

0.837

36

Total

2.47

0.776

45

Male

3.20

0.901

9

Total

2.51

0.542

45

Male

3.29

0.955

9

Female

3.49

0.709

36

Female

3.51

0.684

36

Total

3.45

0.754

45

Total

3.45

0.723

45

Post-test confidence

TABLE 3 | Confidence measures.
Pre-test Post-test Pre-test
“Extremely”“Extremely” “Very”

Post-test’
Pre-test
Post-test Pre-test
“Very”
“Moderately” “Moderately “Slightly”

Post-test
“Slightly”

Pre-test
Post-test Pre-test
“Not at all” “Not at all”
total

Post-test
total

Identifying challenges

2.20%

13.30%

19.10%

44.40%

34.00%

33.30%

36.20%

8.90%

8.50%

0%

100.00%

100%

Identifying opportunities

2.20%

8.90%

10.60%

48.90%

36.20%

33.3%

40.40%

8.90%

10.60%

0.00%

100.00%

100%

Implementing strategies

0.00%

4.40%

13.30%

37.80%

31.10%

44.40%

31.10%

11.10%

24.50%

2.20%

100.00%

100%

Overcoming barriers

0%

0%

15.20%

48.90%

17.40%

33.30%

41.30%

15.60%

26.10%

2.20%

100.00%

100%

Identifying new ways to
becoming engaged

2%

17.80%

25.50%

48.90%

34.00%

20.00%

27.70%

13.30%

10.60%

0%

100%

100%
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communication and PES. Below are examples of emotionoriented responses:

information; and few opportunities for diverse, young scientists
to be engaged in science.
When asked what they saw as key opportunities for making
science communication and public engagement more inclusive,
participant responses varied widely. Responses most heavily
emphasized knowing and understanding diverse audiences
and responding to those audiences by moving science out of
the academy and into communities. Responses also indicated
the importance of creating connections and building trust
with the audience by engaging science communicators
from marginalized groups. Other themes that appeared but
with less prevalence across participant responses included
making science education more inclusive, intentionally making
space for and elevating diverse voices, changing restrictive
institutional structures, measuring and assessing inclusive
science communication approaches, creating a network
of inclusive science communicators, and improving wider
understanding of what inclusive science communication means
and needs.

“It made me feel very hopeful and more confident.”
“It’s almost overwhelming to realize how far we have to go in
some respects.”
“It was a powerful validation that what I have been doing is
important and there is much to do.”
“The meeting was very powerful and motivating for me personally.
Powerful in the sense that we had truly meaningful dialogue with
one another [to] talk about the hard issues surrounding inclusion;
some of these conversations were triggering of my personal
adversities or those of other attendees. It was those experiences that
actually provide a surge of motivation in me to focus on educating
myself further and changing my personal practices.”
“The symposium didn’t just help me develop the way I think about
inclusive scicomm/PES but made me feel more secure in my role in
the movement.”

These responses suggest that rich engagement, including keynote
speakers and group discussions, had meaningful impacts on
participants and influenced their feelings during and after
symposium participation. This finding suggests that affect may
play an important role in symposium participants’ perceptions
of inclusive science communication and public engagement
with science.

Response Orientations
RQ3 asked: How did participants respond to the
symposium experience?
In the post-survey, participants explained how the symposium
affected their perceptions of inclusive science communication
and public engagement with science. Using the method of
constant comparison (Corbin and Strauss, 2008), researchers
examined responses to develop local concepts from the
participants’ experiences. Researchers found that participant
responses aligned in three major themes: emotion-oriented,
knowledge-oriented, and action-oriented. Some participants
expressed one of these response orientations, while others
expressed multiple orientations in their post-symposium
reflections. Thus, it is difficult to say that a certain number of
participants expressed one orientation more than another, but
the prevalence with which certain types of concepts arose in
responses resulted in the distillation of these three response
orientations. For the purpose of this study, written statements
were coded to one category based on the overarching or
dominant sentiment of the statement. However, we acknowledge
that crossover, especially with emotion/affect and knowledge,
occurred. For example, the statement, “It pushed me to think
differently, but I was also frustrated by some of the attendees
who didn’t seem to really understand how they are part of
the problem,” was coded as knowledge-based because the
statement indicates that they thought differently or learned as a
result of what was encountered at the event. At the same time,
knowing that others lacked an understanding of their role in
existing structures impacted the participant’s emotional state and
caused frustration.

Knowledge-Oriented Response
Participants who expressed a knowledge-oriented response
explained that the symposium made them think differently or
taught them something (Mack et al., 2012; Featherstone, 2014).
This theme had the most responses. Below are examples of
knowledge-oriented responses:
“I learned so much about deep challenges and potential solutions to
these challenges.”
“I feel much more aware of the issues at-hand.”
“It pushed me to think differently, but I was also frustrated by some
of the attendees who didn’t seem to really understand how they are
part of the problem.”
“Being welcomed at this symposium made it clear to me that being
white doesn’t preclude me from being a part of this conversation.”
“. . . there are many different ways to engage with the public that I
had not previously considered.”
“Access and the barriers on that road of accessibility are so
much more treacherous, winding, and uncharted, than I originally
thought. I was uncomfortable for most of the symposium and felt
out of place. . . this was an enlightening step toward recognizing
what needs to happen if things are going to change in science
communication and public engagement.”

Knowledge-oriented responses indicate that participants’
experiences were informative in a variety of ways. These included,
as illustrated in the examples above, better understandings of
specific issues, general awareness, new ways of thinking, and
better understanding of one’s own experiences as related to
inclusive science communication. Ultimately the knowledgeoriented responses indicate that participants left the symposium

Emotion-Oriented Response
Responses that articulated that the symposium made participants
experience different affects during and after attending were coded
as emotion-oriented responses. These responses were primarily
positive, but some participants identified feeling overwhelmed
or disheartened at the current state of inclusivity within science
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joining online networks for inclusive science communication was
a popular answer. This included developing searchable databases
around inclusion efforts for ideas and to see what does or does
not work, hosting a network for best practices and creative
solutions to local challenges, establishing an email listserv, and
making available more webinars and digital discussions. Other
responses addressed support for working and networking with
large organizations. This included community organizations,
such as YMCA, and larger science organizations. Some responses
directly addressed educational efforts (Calabrese Barton and
Tan, 2019), including developing guidelines and organizational
resource banks for STEM institutions, developing a pedagogy
of inclusion group/network, and broadening existing STEM
outreach programs (e.g., Ask a Scientist and Skype a Scientist) by
including more diverse scientists and schools. A few participants
identified interest in support for working with news media and
others identified support for storytelling events. One respondent
noted a lack of attendees from Midwestern and Southern states
at the symposium and suggested that national activities and
networks cannot exist until all areas are represented and active.
Another noted the emergent theme of an “urgent need for
dialogue,” and said that they would welcome more preparation
about “facilitating difficult conversations about getting out of the
way and lifting up.”

with new understandings about science communication and
their relationship to it.

Action-Oriented Response
Participants who expressed an action-oriented response
explained that the symposium gave them tools or motivation
to act differently after leaving (Massarani and Merzagora,
2014; Streicher et al., 2014). Below are examples of
action-oriented responses:
“It encouraged me to think more about specifically asking the
needs of my students and working to provide tools that help them
accomplish their goals, rather than setting too many concrete goals
for a class myself.”
“. . . I both know and can identify more of the barriers to inclusive
science communication, but I also feel like I have more tools and
strategies to overcome those barriers.”
“. . . going forward I will use my connections/privilege to raise up the
voices and experiences of minority scientists.”

This response orientation indicates that the symposium
allowed participants to feel empowered to do inclusive science
communication. These responses indicate the potential
of such a symposium to cause participants to see a need
to change their behaviors toward creating more inclusive
science communication. Some participants expressed one of
these response orientations, while others expressed multiple
orientations and some expressed none (i.e., “None” or “It was
fabulous”) in their post-symposium reflections. Thus, it is
difficult to say that a certain number of participants expressed
one orientation more than another. But the prevalence of
response orientations across all participant reflections shows
that knowledge-oriented responses were most prevalent (14
instances), followed by emotion-oriented responses (nine
instances) and action-based responses (six instances).
These three responses orientations—emotion, knowledge, and
action—indicate the ways in which participants responded to
their experience at this symposium. Each provides a distinct way
in which respondents reported being affected by the symposium
and their perceptions of inclusive science communication and
public engagement with science. Responses suggest that this
kind of symposium has the potential to provide transformative
experiences for participants in multiple ways. In the case of
this symposium, respondents described changes in their affect
toward, understanding of, and ability to act on inclusive science
communication and public engagement with science. Thus, it
is important for inclusive science communication symposium
organizers to think beyond merely informing attendees and to
consider the transformational potential of engaging participants’
emotional responses and empowering them with actionable
tools. We recommend acknowledging, responding to, and further
studying the dynamic and interconnected nature of information,
affect, and action in doing inclusive science communication, as
evidenced by our sample’s responses.
After attending, participants shared the specific activities
or networks they would like to develop or participate in to
advance inclusive science communication/public engagement
with science on a national scale. Answers varied, but creating or

Frontiers in Communication | www.frontiersin.org

STUDY LIMITATIONS
Limitations include practical considerations of administering
an online survey, including lack of participant time, survey
fatigue, and lack of tangible incentive. Limitations also include
the exclusion of race/ethnicity from the survey’s demographic
questions due to an oversight by researchers, but this has
been corrected for the ongoing 2019 study. An additional
limitation is that participants were largely homogeneous, with
the majority being females with advanced degrees, especially in
natural science. Another limitation is the sample size, which
decreased from the pre-test to the post-test survey. A final
limitation is that of the method (survey) which does not allow for
follow-up questioning or clarifications for qualitative responses.
These limitations may have influenced results as the respondent
pool was inherently reflective of the symposium being held
at a university with a largely highly-educated audience. These
limitations have been discussed at length in the interpretation of
data and researchers do acknowledge that the lack of responses
from certain diverse occupations, fields, and organizations.

CONCLUSION
Results from this study indicate that the symposium increased
participant knowledge of and confidence in enacting
inclusive approaches, reflecting the symposium’s objectives
to identify needs and opportunities for more inclusive science
communication and PES, and to discuss structural problems
and how these problems can be addressed. The qualitative data
also make clear that this symposium had impacts on attendees.
Attendee responses were emotion-oriented, knowledge-oriented,
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how to prioritize and achieve inclusive approaches to science
communication (see Canfield et al., this issue; Falk et al., 2011).
These networks and events could help participants work through
identified barriers and opportunities to inclusive engagement
and, importantly, build new collaborations, especially between
researchers and practitioners. Participants identified structural
barriers or deficiencies as some of the most difficult to address,
such as lack of funding for this type of work (Dawson,
2012; Mack et al., 2012). Participants identified innovative
strategies for moving science communication out of the academy
and into more culturally-contextualized settings, offering ideas
of storytelling events and partnering with already-established
community groups.
Finally, this study highlights the need for more coordinated
efforts for inclusive science communication engagement that
spans geography, audience, and scale. While participants
identified various areas for development, it was clear that there
was a desire for more information-sharing and collaboration
across contexts to help practitioners, researchers, and other
interested groups learn from each other’s successes and failures
(Falk et al., 2011; Featherstone, 2014; Treffry-Goatley, 2014).

and/or action-oriented, indicating that the event achieved
its intended objectives of highlighting varied approaches to
science communication, discussing structural problems and
solutions, providing practical information for implementation
and inspiring new collaborations among attendees. Participants
reflected on how they can apply what they heard and learned
during the symposium, in various ways, in their own work,
again reflecting the event’s objectives of addressing structural
problems and providing practical information that attendees
can implement.
RQ2 asked what participants view as the biggest barriers
and opportunities for inclusive engagement and science
communication. Participant responses suggested that
participants have experienced barriers in inclusive science
communication caused by presence and caused by absence.
These responses corroborate existing research literature.
Regarding barriers caused by presence included existing
organizational structures in research and the academy (Chilvers,
2012); siloing of research and information (Falk et al., 2011;
Chilvers, 2012; National Science Foundation, 2018); inherent,
unconscious, and implicit biases (Christidou, 2011; Taylor,
2014); white communicators not sharing leadership spaces with
non-white communicators (Taylor, 2014, 2018); and laziness,
stubbornness, or resistance toward inclusion efforts which result
in fatigue for those doing inclusive science communication and
public engagement (DiAngelo, 2012; Feinstein and Meshoulam,
2014; Bang et al., 2018).
The case is the same for barriers caused by absence: current
literature indicates similar examples. These include lack of
funding (Mack et al., 2012; Taylor, 2014); lack of understanding,
knowledge, training, or resources for doing inclusive science
communication work (Dawson, 2014; Feinstein and Meshoulam,
2014); not assessing if inclusion efforts are actually inclusive
(Mack et al., 2012; Featherstone, 2014); inadequate diversity
among leadership in science communication efforts (Feinstein
and Meshoulam, 2014; Pearson and Schuldt, 2014; National
Science Foundation, 2018); limited opportunities or platforms;
minimal networking, collaboration, or sharing of information
(Falk et al., 2011; Chilvers, 2012; Berditchevskaia et al., 2017); and
few opportunities for diverse, young scientists to be engaged in
science (Calabrese Barton and Tan, 2010, 2019).
Responses about opportunities were less cohesive than those
about barriers, however the most common responses reflected
understanding and connecting with diverse communities,
and engaging members of diverse communities as science
communicators. These responses indicate a need for further
research on understanding the role of diverse voices in science
communication as science communicators, community liaisons,
and audiences.
Participants demonstrated a strong desire to continue a
national conversation about how to increase inclusion in
science communication and public engagement with science.
Respondents offered various mechanisms for this, suggesting
the creation of online networks, an online resource hub, or
partnerships with existing institutions in education, research,
or community (Davies et al., 2009; Feinstein and Meshoulam,
2014; Hobbs et al., 2019). These findings highlight the need to
expand opportunities for online and in-person discussions about
Frontiers in Communication | www.frontiersin.org

FUTURE WORK AND USE OF RESULTS
The goal of this evaluation research was to identify what
participants wanted from Inclusive SciComm: A Symposium
on Advancing Inclusive Public Engagement with Science,
what their experiences were at the symposium, and their
broader reflections on inclusive science communication after
attending the symposium. This study is immediately useful
for informing the design of future convenings with similar
objectives, helping organizers understand how to be more
responsive to participants’ needs, expectations, and experiences.
Inclusive science communication, defined in its broadest
sense, is an area ripe for further study. Convenings like the
InclusiveSciComm Symposium can help identify research gaps
that, once addressed, could truly expand inclusive practice. This
research provides insights for inclusive science communication
researchers and practitioners based on the experiences of
participants by examining their perceived knowledge and
confidence after attending, clarifying their perspectives on
barriers and opportunities for inclusive science communication
and engagement, and understanding their responses to the
symposium experience.

DATA AVAILABILITY STATEMENT
The datasets generated for this study will not be made publicly
available as they are protected by IRB.

ETHICS STATEMENT
The studies involving human participants were reviewed
and approved by University of Oregon Research Compliance
Services. The patients/participants provided their written
informed consent to participate in this study.
7

January 2020 | Volume 4 | Article 77

Smith et al.

Moving Toward Inclusion

AUTHOR CONTRIBUTIONS

ACKNOWLEDGMENTS

HS led the development and implementation of the research
design, oversaw analysis, interpreting, and writing results. SM
assisted with the development and implementation of the survey,
as well as the writing of the results. KC assisted in all levels of data
interpretation and writing. RG performed qualitative coding,
analysis, and writing the findings of the open-ended survey data.
MM performed the statistical analysis on pre- and post-event
knowledge and confidence. KM assisted with the development
and implementation of the survey.

We would like to acknowledge the support of the Inclusive
SciComm Planning Committee for this research. We would also
like to thank all participants for sharing their time and views.

SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online
at:
https://www.frontiersin.org/article/10.3389/fcomm.2019.
00077/full#supplementary-material.

REFERENCES

Falk, J. H., Randol, S., and Dierking, L. D. (2011). Mapping the informal science
education landscape : an exploratory study. Public Understand. Sci. 21, 865–874.
doi: 10.1177/0963662510393606
Featherstone, H. (2014). PCST 2014. J. Sci. Commun. 13:R03.
doi: 10.22323/2.13030603
Feinstein, N., and Meshoulam, D. (2014). Science for what public? addressing
equity in American science museums and science centers. J. Res. Sci. Teach.
51, 368–394. doi: 10.1002/tea.21130
Fogg-Rogers, L., Sardo, A. M., and Grand, A. (2015). Beyond dissemination–
science communication as impact. JCOM 14:C03. doi: 10.22323/2.14
030301
Hobbs, L., Stevens, C., Hartley, J., and Hartley, C. (2019). Science hunters: an
inclusive approach to engaging with science through minecraft. J. Sci. Commun.
18, 1–12. doi: 10.22323/2.18020801
Irwin, A. (2008). “Risk, science and public communication: third-order
thinking about scientific culture,” in Handbook of Public Communication
of Science and Technology, eds. M. Bucchi and B. Trench (Oxford:
Routledge), 199–212.
Mack, E., Augare, H., Cloud-Jones, L. D., Davíd, D., Gaddie, H. Q., Honey,
R. E., et al. (2012). Effective practices for creating transformative
informal science education programs grounded in native ways of
knowing. Cult. Stud. Sci. Educ. 7, 49–70. doi: 10.1007/s11422-011-9
374-y
Massarani,
L.,
and
Merzagora,
M.
(2014).
Socially
inclusive
science communication. JCOM
13, 1–2. doi: 10.22323/2.130
20301
National Academies of Sciences Engineering and Medicine (2010). Communicating
Science Effectively: A Research Agenda. Washington, DC: The National
Academies Press.
National Science Foundation (2018). NSF INCLUDES Report to the Nation.
Alexandria, VA.
Palmer, S. E., and Schibeci, R. A. (2012). What conceptions of science
communication are espoused by science research funding bodies?
Public Understand. Sci. 23, 511–527. doi: 10.1177/09636625124
55295
Pearson, A., and Schuldt, J. (2014). Facing the diversity crisis in
climate science. Nat. Publish. Gr. 4, 1039–1042. doi: 10.1038/nclima
te2415
Quick, K. S., and Feldman, M. S. (2011). Distinguishing participation and
inclusion. J. Plan. Educ. Res. 31, 272–290. doi: 10.1177/0739456X114
10979
Streicher, B., Unterleitner, K., and Schulze, H. (2014). Knowledge◦rooms—
science communication in local, welcoming spaces to foster
social inclusion. J. Sci. Commun. 13:C03. doi: 10.22323/2.130
20303
Suldovsky, B. (2016). In science communication, why does the idea of the public
deficit always return? Exploring key influences. Public Understand. Sci. 25,
415–426. doi: 10.1177/0963662516629750
Taylor, D. E. (2014). The State of Diversity in Environmental Organizations.
Washington, DC: Green 2.0 Working Group.

American Association for the Advancement of Science (2019). Why Public
Engagement Matters. Retrieved from https://www.aaas.org/resources/
communication-toolkit/what-public-engagement
Bang, M., Marin, A., and Medin, D. (2018). If indigenous peoples stand with
the sciences, will scientists stand with us? Am. Acad. Arts Sci. 147, 148–159.
doi: 10.1162/DAED_a_00498
Berditchevskaia, A., Regalado, C., and Van Duin, S. (2017). The changing face
of expertise and the need for knowledge transfer. J. Sci. Commun. 16, 1–8.
doi: 10.22323/2.16040303
Boyle, M. P., and Schmierbach, M. (2015). Applied Communication Research
Methods: Getting Started as a Researcher. New York, NY: Routledge.
doi: 10.4324/9781315718644
Burchell, K., Franklin, S., and Holden, K. (2009). Public Culture as Professional
Science: Final Report of the ScoPE Project (Scientists on Public Engagement:
From Communication to Deliberation?). London: BIOS (Centre for the Study
of Bioscience, Biomedicine, Biotechnology and Society).
Burns, T. W., O’Connor, D. J., and Stocklmayer, S. M. (2003).
Science
communication:
a
contemporary
definition.
Public
Understand.
Sci.
12,
183–202.
doi:
10.1177/096366250301
22004
Calabrese Barton, A., and Tan, E. (2010). We be burnin’! agency, identity,
and science learning. J. Learn. Sci. 19, 187–229. doi: 10.1080/10508400903
530044
Calabrese Barton, A., and Tan, E. (2019). Designing for rightful presence
in STEM: the role of making present practices. J. Learn. Sci. 28, 1–43.
doi: 10.1080/10508406.2019.1591411
Chilvers, J. (2012). Reflexive engagement? actors, learning, and reflexivity in
public dialogue on science and technology. Sci. Commun. 35, 283–310.
doi: 10.1177/1075547012454598
Christidou, V. (2011). Interest, attitudes and images related to science: combining
students’ voices with the voices of school science, teachers, and popular science.
Int. J. Environ. Sci. Educ. 6, 141–159.
Corbin, J., and Strauss, A. (2008). Basics of Qualitative Research: Techniques
and Procedures for Developing Grounded Theory. Thousand Oaks, CA: Sage.
doi: 10.4135/9781452230153
Davies, S., McCallie, E., Simonsson, E., Lehr, J. L., and Duensing, S.
(2009). Discussing dialogue: perspectives on the value of science dialogue
events that do not inform policy. Public Understand. Sci. 18, 338–353.
doi: 10.1177/0963662507079760
Dawson, E. (2012). ‘I couldn’t think of anything worse than going there to be
honest’; science museums, science centers and non-participation. Informal
Learn. Rev. 115, 1–6.
Dawson, E. (2014). Reframing social exclusion from science communication:
moving away from “barriers” towards a more complex perspective. J. Sci.
Commun. 13:C02. doi: 10.22323/2.13020302
DiAngelo, R. (2012). Nothing to add: a challenge to white silence in
racial discussions Robin DiAngelo. Understand. Dismant. Privil. II, 1–17.
doi: 10.1080/13613324.2012.674023

Frontiers in Communication | www.frontiersin.org

8

January 2020 | Volume 4 | Article 77

Smith et al.

Moving Toward Inclusion

Taylor, D. E. (2018). Racial and ethnic differences in the students’
readiness, identity, perceptions of institutional diversity, and desire
to join the environmental workforce. J. Environ. Stud. Sci. 8, 152–168.
doi: 10.1007/s13412-017-0447-4
Treffry-Goatley, A. (2014). Communicating science for social inclusion and
political engagement: reflections on the PCST conference. J. Sci. Commun.
13:R01. doi: 10.22323/2.13030601
Trench, B., and Bucchi, M. (2010). Science communication, an emerging
discipline. J. Sci. Commun. 9, 1–5. doi: 10.22323/2.09030303
Weitkamp, E. (2015). Between ambition and evidence. JCOM 14, 1–5.
doi: 10.22323/2.14020501

Frontiers in Communication | www.frontiersin.org

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Smith, Menezes, Canfield, Guldin, Morgoch and McDuffie. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

9

January 2020 | Volume 4 | Article 77

